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Abstract. The present survey presents data from 5-year observations of bovine digital
dermatitis in the Republic of Bulgaria. Thirty six farms from 16 regions were surveyed. A total of
10,513 animals were included in the study. The epidemiological analysis demonstrated an imported
disease with a marked contagious nature. The highest incidence was observed during the first 3 to 6
months after the epidimization of the farm. The disease is encountered all year round, but with higher
prevalence during the wet and cold months. Dairy cows and heifers were most commonly affected
after their introduction in the herd and especially after calving. The infection affects more frequently
the hindlimbs and that is attributed to a number of predisposing factors in surveyed farms. At the
beginning of epidimization, erosive lesions were predominating, whereas in stationary infection foci,
proliferative and regressive lesions gradually became dominant.
Keywords: digital dermatitis, (Mortellaro's disease), incidence, prevalence, seasonal pattern,
lesions, risk factors
INTRODUCTION
Bovine digital dermatitis (BDD) is a subacute or chronic disease affecting primarily
cattle. It is also known as Mortellaro's disease, papillomatous digital dermatitis, hairy heel
warts, raspberry heel, strawberry foot disease, verrucous dermatitis etc. Clinically, it is
manifested with lameness, as well as with restricted or diffuse very painful skin lesions in the
region of the digit, heels and interdigital space. Affected cattle are with decreased milk
productivity and reproductive disorders.
Digital dermatitis was first described in 1974 by Cheli & Mortellaro in Italy. Soon
after that, Rebhun et al. (1980) confirmed the incidence of BDD in the USA, whereas
Cornelisse et al. (1981) – in the Netherlands. The disease has then spread on all continents.
The etiology of the disease is not completely understood. At present, a number of
microbial agents – Bacteroides spp., Prevotella spp., Fusobacterium spp., Treponema spp.,
Campylobacter spp. etc. – are thought to be involved. The infectious factor only is not
however sufficient to induce a clinical disease, but a combination of microbial agent and risk
factors must exist (1, 2, 9, 11, 13, 14, 15, 16).
Since 1996, BDD as enzootic disease was diagnosed many times in a number of cattle
farms in Bulgaria, mainly using intensive rearing technologies, but has not been purposefully
investigated. The present survey is a first attempt to summarize data from clinical and
epidemiologic studies performed within 2005-2009 in order to throw more light on most
characteristic epidemiological traits and the clinical manifestation of Mortellaro’s disease.
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МATERIALS AND METHODS
In the period 2005-2009, 37 cattle farms from 16 different regions of the current
administrative division of Bulgaria were investigated. A total of 10,513 animals, including
8,637 dairy cows and 1,876 heifers were included (Tab. 1).
Тab. 1.
Surveyed cattle farms in the Republic of Bulgaria during 2005-2009
2005 2006 2007 2008 2009 Total
Farms surveyed 5 6 7 11 7 36
Cattle studied 1731 1049 2772 2633 2328 10513
incl. dairy cows 1470 878 2240 2031 2018 8367
incl. heifers 261 171 532 602 310 1876
The epidemiology analysis used the method of observation and/or epidemiological
questionnaire for monitoring of the following parameters: prevalence – herd and animal
level, age susceptibility, seasonality, stationarity. The monthly dynamics of the disease
incidence was evaluated over one-year period (in two farms) and was calculated as proportion
of  the new cases for each month vs the total number of animals in the population.
Clinical investigations included physical examinations in farms for determination of the
incidence of lesions in limbs, presence and degree of lameness, localization, size and type of
lesions.
RESULTS
The data from the survey on BDD prevalence in all 36 farms for a 12-month period are
shown in Tab. 2.
In general, in 26 of studied farms, heifers exhibited initial signs of lameness in the
period after the parturition (Fig. 1). The young animals that have not calved showed a
resistance, although they were usually reared under the same conditions as adult cows.
The data about the incidence of the disease, determined in two recently affected farms
are presented on Fig. 2. It shows that during the first 3-5 months after the introduction of
Mortellaro’s disease in infection-free herds, a clear tendency towards epidimization of the
disease was present as a result of the progressive increase in the number of newly affected
animals. In one of farms, the peak number of affected cows were observed between the 3rd
and the 5th month, and in the other – between the 3rd and the 4th month.
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Таb. 2.
Annual prevalence of BDD in dairy cows and heifers in 36 cattle farms in the Republic of Bulgaria during
2005-2009.
Region Farm Number of
animals
Incl.
dairy
cows
Incl.
heifers
Prevalence, %
dairy cows heifers total
Sofia 1 87 55 32 9 16.4 0 10.3
Kyustendil 1 187 165 22 29 17.7 0 15.5
Plovdiv Total 2064 1733 331 223 12.9 68 20.5 14.1
1 538 450 88 47 10.4 13 14.7 11.2
2 436 380 56 52 13.7 9 16.1 13.3
3 596 495 101 63 12.7 21 20.8 14.1
4 272 220 52 38 17.3 14 26.9 19.1
5 222 188 34 23 12.2 11 32.4 15.3
Stara Zagora Total 604 455 149 84 18.5 44 29.5 21.2
1 241 185 56 41 22.2 16 28.6 23.7
2 363 270 93 43 15.9 28 30.1 19.6
Sliven Total 821 679 142 104 15.3 58 40.8 19.7
1 187 160 27 27 16.9 6 22.2 17.6
2 137 115 22 15 13.0 8 36.4 16.8
3 165 133 32 19 14.3 14 43.8 20.0
4 195 155 40 29 18.7 21 52.5 25.6
5 137 116 21 14 12.1 9 42.9 16.8
Yambol 1 155 122 33 19 15.6 10 30.3 18.7
Varna Total 780 640 140 137 21.4 29      20.7 21.3
1 335 280 55 53 18.9 21 38.2 22.1
2 445 360 85 84 23.3 8 9.4 20.7
Dobrich Total 513 418 95 65 15.6 29 30.5 18.3
1 353 285 68 43 15.1 21 30.9 18.1
2 160 133 27 22 16.5 8 29.6 18.8
Silistra 1 280 230 50 45 19.6 23 46.0 26.1
Razgrad Total 602 470 132 85     18.1 29      22.0 18.9
1 389 285 104 54 18.9 22 21.2 19.5
2 213 185 28 31 16.8 7 25.0 17.8
Shoumen Total 500 407 93 79 19.4 35 37.6 22.5
1 353 285 68 40 14.0 24 35.3 18.1
2 147 122 25 39 32.0 11 44.0 34.0
Targovishte Total 1068 898 170 147 16.4 35 20.6 17.0
1 180 135 45 38 28.1 12 26.7 27.8
2 124 108 16 22 17.7 4 25.0 21.0
3 445 380 65 49 12.9 11 16.9 13.5
4 319 275 44 38 13.8 8 18.2 14.4
Russe Total 540 415 125 112   30.0 27 21.6 25.7
1 281 230 51 46     20.0 11      21.6 20.3
2 259 185 74 66     35.7 16      21.6 31.7
V. Tarnovo Total 951 780 171 119   15.3 32      18.7 15.9
1 376 320 56 33     10.3 11      19.6 11.7
2 575 460 115 86     18.7 21      18.3 18.6
Gabrovo 1 403 355 48 76     21.4 5        10.4 20.1
Lovech Total 958 815 143 141   18.3 24 18.8 17.4
1 313 270 53 36     13.3 7        13.2 13.7
2 295 260 35 56     21.5 8        22.9 21.7
3 340 285 55 49    17.2 9        16.4 17.1
Total 35 10513 8637 1876 1474    17.1 448    24.1 18.3
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Fig. 1. BDD prevalence in heifers depending on calving.
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Fig. 2. Time course of BDD incidence in two newly affected farms
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Fig. 3. Seasonality – monthly distribution of BDD in three of surveyed farms
The seasonal pattern of BDD prevalence, obtained by us in three of surveyed farms
demonstrated that wet and cold months were most dangerous, especially the period October-
January, whereas the lowest prevalence was recorded during the hot months (Fig. 3).
Clinically, lameness, formation of specific lesions and reduction of daily milk
production by 5 to 15 l were found out. Affected animals hold their limb(s) raised or touching
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the ground with the claw tip. In a standing position, they often made kicking movements and
when moving, exhibited supporting limb lameness with pain.
The physical examination of affected cattle showed that most often, digital dermatitis
affected both hindlimbs. Lesions appeared either simultaneously or consecutively. Then
followed cases, where the infection affected only one of hindlimbs and third, when apart both
hindlimbs, one of forelimbs was affected too. The other combinations occurred less frequently
(Fig. 4). In general, lesions were localized in the regions of the heel bulb ((70–75%),
interdigital space (20–25%), lateral and dorsal aspects of foot (3–5%). They were oval shaped
and with a size of 1.5 to 6 cm. usually, hyperaemia, exudation and matted hair were observed
in initial stages of BDD, and later – a local alopecia was present.
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Fig. 4. Incidence of clinically manifested BDD depending on cattle’s limbs
In later stages, lesions of all known types – erosive, granulomatous, proliferative and
regressive (photos 1-4) could be seen. It should be emphasized that in recently affected herds,
erosive lesions were predominant. After the disease became stationary, chronic lesions –
proliferative and regressive, were more frequently observed.
Erosive lesions Granulomatous lesions
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Proliferative lesions Regressive lesions
DISCUSSION
The analysis of data from carried surveys on the prevalence of BDD confirmed the
wide distribution of the disease in the Republic of Bulgaria and its importance for pathology
of dairy cattle. The cited values were close to those reported by other authors (5, 6, 7, 15) and
witness the importance of the problem, necessitating thorough knowledge of its clinical signs
and epidemiology in order to be successfully controlled, gradually eradicated and at the same
time, prevented in non-infected herds.
The commonest clinical findings observed by us were superficial, diffuse or local oval
shaped inflammation of the skin in the region of limbs, near the coronary band, accompanied
by significant pain, lameness, typical scent and without tendency to self-healing (1, 2, 4, 8,
13, 14). The change in the nature of lesions from erosive towards proliferative and regressive
type in our belief could be related to one of the following events: chronicization of the
disease, early immune response raised against microbial agents and/or measures for therapy
and restriction of the disease. The percentage of affected two hindlimbs – over 45% and their
involvement in over 85% of all cases observed is similar to data reported by other
investigators (10).
The questionnaire surveys have shown that in all farms, the appearance of BDD was
related to introduction of animals from outside the herd. After infection of single animals, the
process became epidemic in the entire herd. The data showed that this occurred most
intensively between the 3rd and the 5th month, when the incidence was the highest as also
shown by Brentrup аnd Adams (1990), Frankena et al. (1991), and Murray et al. (1996).
According to our data, in heifers that have not calved the prevalence was low but when they
were introduced in the main herd, it sharply increased most commonly in the post partum
period (Brentrup аnd Adams, 1990; Frankena et al., 1991). After that time, the incidence
curve patterns already depended on the various risk factors: structure and size of herds,
density of the population, rearing technology, stage of lactation, season, frequency and type of
sanitations etc. (3, 9, 10, 17). According to our observations, particularly frequent
predisposing causes for Bulgarian farms were the short beds with hard and uneven floors, the
inadequate hygiene, the absence of scheduled sanitations of premises and purposeful
preventive hoof care, including the lack of hoof baths or their improper use. The relative role
of the different risk factors in problematic farms should be evaluated after a careful survey.
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CONCLUSIONS
The results of our investigations allowed to assume that digital dermatitis was widely
prevalent in Bulgaria and therefore, one of the commonest causes for lameness in dairy cattle.
In the 36 surveyed affected farms located on the territory of 15 regions, the prevalence varied
from about 10% to over 50%. On this background and by evaluation of economic losses,
timely measures for prevention and control of the disease should be undertaken. Animal
level-risk factors for BDD were structure and size of herds, density of the population, housing
systems, season, poor hygiene, short beds with hard floors, breed and stage of lactation.
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